we have decided to go ahead with the single external reviewer. The review indicates that your experiments generated new and important information however, there are several issues that need to be clarified/resolved before we can consider your manuscript further for publication in EJN.
First of all, apologies for the time it has taken to deal with you paper It has now been seen by one external reviewer and as well as by the Section Editor, Dr. Gianmaria Maccaferri, and ourselves. In view of the time we have decided to go ahead with the single external reviewer. The review indicates that your experiments generated new and important information however, there are several issues that need to be clarified/resolved before we can consider your manuscript further for publication in EJN.
As you can see below, the Reviewer was concerned about a few issues. First, the first relates to possible sex-related effects. On my (PB) reading of the manuscript I get the impression that only males were used. If this is the case please make it more clear. If it is not the case then, as suggested by the reviewer, please look at the potential sex differences. Second, although comparison of the AB oligomers levels in the PFC of the different groups of animals would be an excellent addition to the study, we recognise that this may be beyond the scope of the current paper. If you are not able to do this analysis, then the possibility that AB oligomers levels influence the findings should be carefully discussed. Please also expand the discussion on the potential scenarios underlying the genotype effects on choice accuracy as suggested in the Reviewer's third point. Please carefully respond to each of the points raised.
In addition we noted the following points that should be addressed in the revised version.
-Please correct the text to indicate differences only when statistically significant ("STR-wt mice made more premature responses than unstressed wt both at baseline and on probe trials , although only the latter was statistically significant", -Check carefully that the text refers to the correct figure (errors are present).
-'APP to Aβ' and 'AD" need to be defined in the abstract -Please ensure the reporting of statistical data adheres to EJN policy, notable report precise P values.
-Check reference list for extraneous information associated with journal e.g. Dong et al; Green et al.
-In accordance with EJN policy, please replace bar charts with more informative scatter plots, hybrid plots or similar.
-Please provide a data statement.
When revising the manuscript, please embolden or underline major changes to the text so they are easily identifiable and please don't leave 'track change' formatting marks in your paper. Please ensure that you provide a text and a figure file for the Graphical Abstract (as detailed in the instructions below AD. The authors used arcAβ transgenic mice that show accumulation of intraneuronal oligomeric Aβ typically seen during the early stages of the AD pathology. WT and arc Aβ mice received chronic unpredictable stress during weeks 3-8 and then tested for gomerperformance in the 5-CSRTT at 15 weeks of age. Stress impaired attention and increased perseverative responding in WT mice. Surprisingly, this manipulation had no effect on attention in the arc Aβ mice and it reduced impulsivity in these mutants. The authors concluded that oligomeric Aβ in moderate amounts may have a stress-protective role. Overall the study is nicely conducted and the data are very interesting. I have some concerns that need to be addressed.
1) No information is provided concerning the sex of animals used in the present study. If animals used were of either sex, then it might worth looking into the effects of gender. There is ample evidence for sex-related differences in attention and stress response and it is possible that these differences might have driven the interactions between genotype and stress.
2) Is it possible that chronic stress might have reduced the levels of Aβ oligomers in the PFC of mutants and this might have accounted for the observed effects on impulsivity? The authors may consider comparing Aβ expression in the stressed vs non-stressed mutants to examine this.
3) The genotype effects on choice accuracies were very surprising; attention performance of Arc Aβ mice remained intact regardless of the stress manipulation. Is it possible that lack of performance deficits in these mutants following chronic stress might reflect some compensatory processes that already might have been activated as a consequence of oligomeric Aβ accumulation or transgene manipulation? Based on the data presented, it is hard to conclude if intraneuronal Aβ overexpression is solely contributing to the protective effects; there could be other mechanisms involved.
Minor comments:
1) Please stay consistent with the use of term "Aβ oligomer" throughout the text.
2) Corticosterone levels were measured following acute stress while the chronic unpredictable stress manipulation was given to the animals for the main study. Please provide a justification for this.
____________________________________________________________________________________
Authors' Response 16-Apr-2019
_____________________________________________________________________________________

Reviewers Comments to the Author
The study by Cortese et al. investigated the impact of early life stress on impulsivity and attention in early AD. The authors used arcAβ transgenic mice that show accumulation of intraneuronal oligomeric Aβ typically seen during the early stages of the AD pathology. WT and arc Aβ mice received chronic unpredictable stress during weeks 3-8 and then tested for gomerperformance in the 5-CSRTT at 15 weeks of age. Stress impaired attention and increased perseverative responding in WT mice. Surprisingly, this manipulation had no effect on attention in the arc Aβ mice and it reduced impulsivity in these mutants. The authors concluded that oligomeric Aβ in moderate amounts may have a stressprotective role. Overall the study is nicely conducted and the data are very interesting. I have some concerns that need to be addressed.
Only male mice were used for this study. We have emphasized this more clearly in the methods section (p 5 bottom, section 2.1 Animals, and p 6 top; section 2.2 STR).
We agree with the reviewer that measuring PFC Aβ oligomers in both groups of transgenic mice would be the experiment of choice to provide more direct evidence of a relationship between STR, prefrontal Aβ oligomer levels and observed behavioural effects. Unfortunately, the region specific quantification of hAPP/APP processing products in its various aggregate forms within a mouse brain is technically highly demanding and would require a series of well controlled assays which we feel are beyond the scope of this manuscript. However, the reviewer's specific comment that chronic stress may have reduced the levels of Aβ oligomers in the PFC is an important point that we now discuss on page 15f of the manuscript: "However, there are other potential explanations for the differential effects of STR in both genotypes. For example, STR may have reduced the levels of Aβ oligomers in the PFC of arcAβ mice, which may explain the observed decline of impulsivity in comparison to unstressed arcAβ mice. Indeed, a recent study reports that an early life stress paradigm reduced the amount of Aβ in the hippocampus of 4 month old APP/PS1 transgenic mice, a different mouse model of AD (Hoeijmakers et al., 2017) . Potential mechanisms underlying this include: changes in posttranslational APP processing, downregulation of APP expression, epigenetic silencing of APP synthesis, and/or an increase of Aβ clearance. Notably, however, stress influences posttranslational processing of APP (Catania et al., 2009 ) towards amyloidogenesis, i.e. Aβ enhancement; the effects of stress likely occur via BACE, whose promoter includes a glucocorticoid response element (Lahiri et al., 2005) . Although epigenetic modulation/silencing of APP expression has, to our knowledge, not been demonstrated so far, we have previously shown that early life stress epigenetically modulates the expression of glucocorticoid receptors and other stress-related neuropeptides in adulthood (Murgatroyd et al., 2009; Bockmühl et al., 2015) . Finally, it is also plausible that STR modulates clearance of Aβ, for instance by altering the rate of phagocytosis by microglia (Hoeijmakers et al., 2018) . Yet another explanation for the less impulsive phenotype of STR arcAβ mice may be found in the potentially neuroprotective effects of CRH against Aβ toxicity: several in vitro studies report increased synaptic/neuronal survival of Aβ-treated cells in the presence of CRH, and/or a shift towards nonamyloidogenic APP cleavage (Lezoualc'h et al., 2000; Bayatti et al., 2003; Facci et al., 2003) . "
Although we emphasized that Aβ oligomers may have synaptoprotective effects reducing the impact of STR, there are of course other mechanisms that could account for the observed behavioural phenotype. We now discuss several other possibilities on page 18f in the Discussion: "However, although intriguing and worth investigating in the future, direct synaptic/neural actions of Aβ oligomers that render these substrates less sensitive to STR are by no means the only potential mechanism explaining the lack of attention deficits in stressed mutant mice. Other factors that might have altered the sensitivity to STR include direct synaptic or neural effects of hAPP overexpression, or other physiologically active hAPP cleavage products such as sAPPα and sAPPβ. Furthermore, it is also possible, that secondary or compensatory processes activated as a consequence of oligomeric Aβ accumulation and/or transgene expression contribute to the protective effects. For example, Aβ oligomer accumulation and/or APP overexpression are known to cause an inflammatory response (DaRocha-Souto et al., 2011; Heneka et al., 2015) , which may have directly changed responsiveness to STR, or may have triggered secondary mechanisms that reduce sensitivity to further stressors. Specifically, similar to mechanisms discussed in section 4.2, chronic inflammation (or other aspects of transgene expression) might have epigenetically, genetically or post-translationally interfered with the expression/actions of stress-related peptides. However, it is important to note that the acute stress-induced CORT response remained unaltered in arcAβ mice. Furthermore, juvenile APP overexpression and/or AD-related APP/PS1 mutations are known to result in extensive neural network remodelling (Palop et al., 2007; Verret et al., 2012; Born et al., 2014) . Characterised by increased network excitability and compensatory inhibitory upregulation, these network alterations in the PFC and hippocampus result in more synchronous neuronal firing and subthreshold epileptiform discharge. Thus, prefrontal neural networks in arcAβ mice and wild type mice may simply respond differently to stressful stimuli, or may be differentially sensitive to the detrimental effects of chronic stress, such as synaptic pruning (Arnsten, 2015a) . " Minor comments: 1) Please stay consistent with the use of term "Aβ oligomer" throughout the text. We now consistently use this term.
2) Corticosterone levels were measured following acute stress while the chronic unpredictable stress manipulation was given to the animals for the main study. Please provide a justification for this. The purpose of this measure was solely to establish whether the HPA axis in arcAβ mice was as responsive as in wild type mice. The CORT increase in response to a behavioural stressor is likely to be different according to the type of stressor used, the time of day, and the age of the animal. However, the chronic stress paradigm used for the other experiments in this study comprised 6 different stressors applied at varying times of day in an order randomized across animals, and over the course of 8 weeks, and would therefore not be suitable to address whether wild type and arcAβ mice showed a similar CORT response to an identical, acute stress. Furthermore, we wanted to be able compare results from arcAβ mice with other mouse strains tested on the same assay. We have edited the corresponding paragraph in the manuscript to clarify the justification of using an acute stressor (page 12-13).
Editors' comments:
-Please correct the text to indicate differences only when statistically significant ("STR-wt mice made more premature responses than unstressed wt both at baseline and on probe trials , although only the latter was statistically significant", We have altered the wording accordingly and marked the changes in the text.
-Check carefully that the text refers to the correct figure (errors are present) . We apologise and have corrected these.
-'APP to Aβ' and 'AD" need to be defined in the abstract We now define these abbreviations in the abstract.
-Please ensure the reporting of statistical data adheres to EJN policy, notable report precise P values.
We now report precise p values throughout the manuscript.
We corrected these and any others we noted.
-In accordance with EJN policy, please replace bar charts with more informative scatter plots, hybrid plots or similar. We changed all bar charts tom scatter plots.
All raw data will be happily made available upon request. Please go into https://mc.manuscriptcentral.com/ejn -Author Centre -manuscripts with decisions where you will find a 'create a revision' link under 'actions'. We ask that you please indicate the way in which you have responded to the points raised by the Editors and Reviewers in a letter. Please upload this response letter as a separate Word (.doc) file using the file designation "Authors' Response to Reviewers" when uploading your manuscript files. Please DO NOT submit your revised manuscript as a new one. Also, please note that only the Author who submitted the original version of the manuscript should submit a revised version.
If you are able to respond fully to the points raised, we shall be pleased to receive a revision of your paper within 30 days. We have added the requested statements and a list of abbreviations to the main manuscript file. Furthermore, we have uploaded a graphical abstract plus text.
